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CLAIM OF PRIORITY TO PROVISIONAL APPLICATION 
This application claims the benefit of U.S. Provisional Application No. 
60/448,303, filed February 14, 2003, the disclosure of which is totally 
incorporated herein by reference. 

INCORPORATION BY REFERENCE 
The following U.S. Published Patent Application is hereby incorporated by 
reference for the teachings therein: 20020196463, which is based on U.S. Patent 
Application 10/106,140, filed March 25, 2002. 

TECHNICAL FIELD 
The present invention relates to digital printing over a network, particularly 
in the communication between a computer having a job to be printed and a target 
printer. 

BACKGROUND 

The basic model of digital printing over a network is well known. A 
population of computers, each of which may hold document data which is desired 
to be printed, communicates with a population of digital printers, using a print 
protocol such as Raw or LPR (Line Printer Request) over TCP/IP. An IP network 
address of a "target printer" on which the document data in the computer is 
desired to be printed is used by one computer to identify, and initiate 



communication with, the target printer. Once contact is made, Raw or LPR 
protocol is used to submit the document data. 

In a practical network context, where a computer on a network is desired 
to send a set of data to be printed (herein, a "document") to a desired target 
5 printer, other parameters, "settings," must be determined and taken into account. 
First, even if the IP address of the target printer is determined, it must further be 
known what the "printer port" of the printer is. Printer port is a TCP/IP port on 
which the digital printer accepts print requests or documents. The printer port 
can be classified into two categories, ones that support Raw print job submission 

10 and the ones that support LPR submission. Raw printer port accepts print jobs 
using the standard TCP/IP communication commands, whereas LPR defines a 
set of commands which have to executed to submit the print job. Different printer 
vendors have different "printer port" numbers for their machines: common Raw 
printer port numbers are 9100, 2000, or 2105. In case of LPR, the port number is 

15 515, as is common in legacy UNIX® printing applications. With LPR, there must 
further be submitted what is called a "queue name," which enables a type of 
handshake between the computer and the target printer. The queue name 
identifies the print channel/queue to be used by the printer; an incorrect value will 
lead to failure of the document submission. 

20 In a typical network environment such as managed corporate intranet, all 

of the computers and printers on the network are managed with a network 
server. The network server typically retains, and regularly updates, a network 
directory of all printers and related devices directly accessible to it. The network 
directory retains, for each printer, information about the other necessary 

25 parameters, such as port numbers, print protocol (Raw/LPR) and other settings 
(e.g., queue name in case of LPR), so that any computer on the network can use 
this information when submitting a document thereto. 

With the emergence of sophisticated portable computers and computer- 
like devices, such as lap-tops, personal data assistants, digital cameras, wireless 

30 telephones, pagers, etc. (hereinafter generically called "computers"), it is 
becoming common that a human user may wish to print a document on a printer 



2 



which is located in an unfamiliar building to which he has brought his computer. 
Ordinarily, such a human user would have to ask the local system administrator 
to let him get on the local network, and in turn receive the necessary parameters 
or settings for printing on a selected printer in the building. 

5 

DESCRIPTION OF THE PRIOR ART 
US Patent 6,496,859 discloses an example procedure for communication 
among computers and printers on a network. 

Hewlett-Packard® (HP) currently markets a mobile printing system which 
10 can submit a document to a printer, given only a network address. However, the 
system is limited to printer port number 9100 Raw printing, which is a standard 
on all the HP printer models. 

SUMMARY OF THE INVENTION 

15 There is provided a method of communicating between a computer and a 

digital printer having a network address associated therewith. Communication is 
attempted to the network address, sequentially using each of a plurality of port 
numbers. If none of the plurality of port numbers is successful in initiating 
communication to the network address, communication to the network address is 

20 attempted using an LPR port number, sequentially using each of a plurality of 
LPR queue names. 

There is further provided a computer suitable for communicating with a 
digital printer having a network address associated therewith, comprising: means 
for attempting communication to the network address, sequentially using each of 

25 a plurality of port numbers; and means for attempting communication to the 
network address using an LPR port number, sequentially using each of a plurality 
of LPR queue names. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a simplified diagram showing a context of network printing. 
Figure 2 is a diagram showing the use of a "port monitor" resident on a 
computer. 

5 Figure 3 is a flowchart showing the function of a "port monitor". 

DETAILED DESCRIPTION 
Figure 1 is a simplified diagram showing a context of network printing, as 
generally familiar in the prior art. As is familiar in the art, in a typical office 

10 building, any number of digital printers, such as 10, can receive image data from 
one of any number of computers, such as 12, via a network 14, which is typically 
controlled by a network server 16. Typically, each user of a computer 12 can 
choose, through a user interface, which digital printer he would like to print a 
particular job with. The network server 16 retains the internet address and other 

15 settings associated with each computer 12 and printer 10, so that, as needed, 
any computer 12 can "find" and operate a desired printer 10. 

Also shown in Figure 1 is any number of what generically be called 
"portable computers" such as digital cameras, laptop or tablet computers, PDA's, 
and other devices, known now or which will be developed in the future, which are 

20 capable of sending out data desired to be printed; these types of computers are 
shown generally as 20. In either case of a standard computer 12 or portable 
computer 20, the connection to the network (and ultimately to a printer 10) may 
be wireless, according to wireless technology available now or which will be 
developed in the future. As portable computers and computer-like devices 

25 become common, it will become desirable that a person bringing a portable 
computer into a "strange" building may wish to send a job from his computer to a 
desired printer 10. Because the portable computer 20 is not known to the 
network server 16, it is not straightforward for the portable computer to obtain the 
necessary settings for a desired printer, so that the job can be sent to the printer. 

30 Figure 2 is a diagram showing the use of a "port monitor" resident on a 

computer such as 12 or 20. The port monitor can reside on any computer, so 
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that, even if the computer is moved to another building, the functions of the port 
monitor can be activated as needed. In the Figure, certain elements are familiar 
in any digital printing context, such as the client application 22; a Windows® 
Graphics Device Interface (GDI) 24, which interacts with, for example, a driver 

5 interface 26, such as for Adobe® PostScript®; and a print spooler 28. In addition 
to these elements, there is provided a "port monitor" 30, which in effect resides 
between the print spooler 28 immediately adjacent a port (once again, either 
standard or wireless) to a target printer 10. There is also provided a specially 
modified "mobile printer driver" 32, which interacts with the driver interface 26. 

10 The driver interface 26 converts the document submitted by the client application 
22 into a format which is understood by the target printer, such as Adobe® 
PostScript®. 

Figure 3 is a flow-chart showing the functionality of the port monitor 30. 
The overall function of the port monitor 30 is to take the bare internet address of 

is a target printer and determine the necessary parameters or "settings" for 
successfully connecting to and submitting a job to the otherwise unknown printer. 

As shown in Figure 3, when the port monitor is activated to determine the 
settings of a printer, the port monitor performs two major tests: first, the internet 
or other network address of the target printer is determined, at step 40. The 

20 internet address can be entered by manual entry or other importation into 
computer 12 or 20; or, the address of a printer of interest can be discovered 
through a discovery process, such as described by the Published Patent 
Application incorporated by reference above. Once the internet address is thus 
determined, the port monitor attempts to contact the target printer using a set of 

25 established port numbers consistent with "raw" submission of image data, as 
shown by the loop indicated by 42. Such raw port numbers in common use 
include 9100, 2501, or 2000. These common port numbers are retained in a 
registry in memory on the computer, and can be updated as new port numbers 
come into use. Each port number in the registry is used to attempt connection 

30 with the target printer. 
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If all of the "raw" port numbers in the registry are tried without successful 
connection to the internet address of the target printer, an attempt is made to 
connect to the target printer using a "Line Printer Request" or LPR context, as 
shown by the loop marked 44. First, a connection with port number 515 on the 

5 target printer is established: this port number is consistent with the LPR context. 
In the LPR context, there is required a correct "queue name," (QNAME in Figure 
3) to be entered for successful connection: examples of such "queue names" are 
PASSTHRU, AUTO, RAW, etc. As shown by loop 44, each of a plurality of 
possible queue names is taken from a registry and applied to the internet 

io address of the target printer until a successful connection is made. 

A practical advantage of the port monitor is that its functionality can reside 
with a portable computer or similar device, such as a digital camera or other 
device as mentioned above, so that a human user carrying such a device can 
readily send documents to printers which are located in unfamiliar places, such 

15 as customer sites, airports, and stores. It will be noted that no modification of the 
target printer itself need be made to carry out the described method. 
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